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INTRODUCTION

The Management Working Group was given thefollowing tasksto address:
Evduateexigting legidation, regul ations, statutes, management gpproaches, and conservation initiatives
that apply to cord reefsin U.S. waters (State/ Territorial/Federal), in other countries, and regiona
initiatives, their effectivenessat protecting these cora sand enhancing recovery potential; and wherethey
arebeing applied.
| dentify measuresthat woul d enhance compliancewith existing measures.
Recommend additional measuresthat could beimplemented onaloca, nationa, and regiona scalethat
arenecessary to addressthreats aff ecting these species and can help rebuild popul ations, and where
these need to be applied.
| dentify approachesto enhance national and regiond collaboration.
Evauatethe benefits/drawbacks of an Endangered SpeciesAct (ESA) listing, locationswherethislisting
would be most effective, and thetype of issuesthat thelisting would haveto addressto mitigate threats.
| dentify information needed (research, monitoring, restoration, and so on) by resource managersthat
would hel p assist managersin protecting remaining coralsand rebuil ding popul ations.
Examinethe potential implicationsof not taking additional stepsto conservethese speciesand thereefs
wherethey occur.

Theworking groupincluded experienceinthefollowing places. U.S. (HoridaKeysand Biscayne Bay),
U.S. Virgin Idands, Puerto Rico, and Trinidad and Tobago; thisreport reflectsthisparticipation and the
Working Group recognized that additional input would be required to make thisreport more representative
of the Caribbeanregion.

1. Evaluation of Existing Regulatory Framework and M easur esto Enhance Compliance

Theexisting regulatory framework issubstantial inthe U.S. and many Caribbean nations. Fishery
Management Plans, National Parksand Monuments, and National Marine Sanctuariesinfederal, stateand
territoria watersof the Gulf of Mexico, West Atlantic, and Caribbean are examplesof management mea-
suresthat have been taken to both directly and indirectly protect corals. Of importanceto Acropora

popul ations, most managed areasin state and federal watersnow prohibit take of stony corals. Someareas
provide mooring buoysto minimize physical damageto coralsfromanchoring. Additiona measuresinclude
prohibition of the use of fishing gear in no-take zonesand regulations against any direct physica impactto
coras.

Theseregulationsare necessary, but not sufficient, to protect Acropora. Often existing protective measures
areinsufficient asthey may include protective measuresestablished in one particular location (e.g., stateor
federal waters), but they do not apply to adjacent areas. In addition, thereoftenisagenera lack of
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politica will and enforcement capacity. Thisismost often the casefor many coastal zoneissues, resultingin
degradation of mangrove, seagrass, and coral reef habitats. A “common denominator” for theseimpactsis
poor water quality, including € evated nutrient concentrations, persistently or periodically heavy sediment
loads, and various chemica contaminants(e.g., pesticides, petroleum compounds, and mercury).
Inthisregard, we must enhance public education and outreach, including how land-based activitiesimpact
coastal zones. Another potential measureisthrough fortified penalty structures, which should enhance
compliance and restoration of ecosystem structure and function. Thisisanecessary context for al other,
more-specific stepstoward Acroporarestoration. Thereisaneed to re-evaluate current systemsof naviga-
tional aids(charts, markers, and education) because of the prevalence of boat and ship groundingsin some
areas. Because of the shallow depth distribution of A. palmatain particular and A. cervicornisin some
cases, reef groundings often damage at | east one of these species. Improved navigational aidsmay help
prevent some of thiskind of damage.

Some stepstoward improving water quality have been taken in some areas, and degraded water quality is
widely recognized asamanagement issue. For example, inthe FloridaKeys, State watershave been
designated asano-discharge zone and pump-out facilitiesarewidely distributed for boaterstouse. In
addition, the city of Key West, which processes nearly half of thewastewater produced inthe Keys, now
usesadvanced wastewater treatment and i njectsthishighly processed effluent into adeep, confined aquifer.
Findly, the State has trict regul ationsregarding shoreline devel opment, which protects mangrove and other
critica nearshore habitatsincluding patch reefs.

Theexigting regulatory structure allows pendtiesand finesto beimposed onviolators. Thisenforcement
capacity can only beassuccessful aspalitical will and available resourcesadlow. Inmost of theregion,
political will and resourcesarelacking, particularly in areaswheretourism-based economiesor long-term
subs stencefishing dominate decis on-making and implementation of management plans.

Resolution: The existing regulatory framework in the U.S. and its territories, aswell asin many
Caribbean nations offers limited protection to Acroporid populations through 1) the
establishment of parks, sanctuaries, monuments, and reserves; 2) fishery management plans that
limit or prohibit the take of corals; restrict the use of fishing gears that cause habitat damage and
breakage of corals, especially in no-take reserves; 3) federal, state and territorial programsto
establish and maintain mooring buoys to minimize coral breakage associated with anchoring;
and 4) coastal zone management strategies that address shoreline development, sewage treatment
and discharge, and destruction of associated habitats such as mangroves. However, the existing
regulatory structure is insufficient for most Acropora populations; additional measures are
necessary to improve water quality, address coastal development, improve navigational aids,
address habitat damage from anchoring, destructive fishing gears, and boat groundings, and
enhance enforcement.

2. Evaluation of Existing Management Approachesand Conservation Initiativesin U.S. Waters.

The existing management approachesand conservation initiativesof most benefit to branching cordshave
focused on addressing physical impacts, including damage resulting from fishing gear, anchoring and ship
groundings. Depending on zoning and regul ations, marine protected areas (M PAS) hel p prevent damage
from gear and groundings. Becauseall corass, particularly branching growth formssuch asAcropora
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palmata and A. cervicornis, are susceptible to such impacts, MPAs can afford someimmediate protection
fromthistypeof damage. Asnoted above, enforcement capacity generally islacking, which compromisesa
centra function of zoning plans, many resource managers emphasi zethe need for strengthening
enforcement capacity. Whenthey areeffective, marinereservesprohibit al collection of marinelifeand
other resources, with thegoal s of protecting biodiversity and sengitive habitats, and restoring ecosystem
processes.

1. Florida

The John Pennekamp Cora Reef State Park was established in 1960 asthefirst coral reef MPA world-
wide. Theareaof protectioninthe Upper Keyswasextended by implementation of Key Largo National
Marine Sanctuary in 1975. TheLooeKey National Marine Sanctuary (1981) protected asignificant cora
reef intheLower Keys.

Three National Parkshave been designated in South Floridamarine environments. Dry Tortugas (DRTO;
1992) and Biscayne (BISC; 1980) National Parksincludesignificant coral reefs. Prior to the establishment
of DRTO, the Fort Jefferson National Monument (1935) protected thearea. In addition, Everglades
National Park (EVER,; 1947) includes much of FloridaBay, animportant subtropica lagoonwithvital
ecologica connectionswiththe FloridaReef Tract.

TheU.S. Fishand Wildlife Servicemanages severd large National Wildlife Refugesthat protect extensive
areasof shallow hardbottom and seagrassenvironmentsinthe Lower Keys, which also haveimportant
ecologica connectionswiththe FloridaReef Tract. Additional MPAsare managed by the State of Florida.

TheU.S. Congressdesignated the FloridaK eysNationa Marine Sanctuary (FKNMS) in1990. The
FKNMS coversnearly 10,000 km? surrounding the Florida K eys and Reef Tract, and encompasses many
of themanagement areas noted above. It took six yearsto develop amanagement plan for the FKNMS,
including amultiple-use zoning planwith 23 fully protected (“ no-take”) marinereserves. Another threeyears
wererequired to devel op aplan for the Tortugas Ecol ogical Reserve, thelargest marinereserveinthe U.S.
(518km?). Approximately 10% of coral reef environmentsinthe FloridaK eysare protected within marine
reserves.

Corasingenerd areafforded anumber of mechanismsof protection under thevarious Action Plansthat
comprisethe FKNM S Management Plan, but there are no particular programsfor Acroporaspp. In
practice, however, Acropora spp. receive particular attention in theform of tight restriction on collection of
samplesfor research and restoration after damage from boat groundingsand other sources.

TheFloridaKeyscomprisean Areaof Critica State Concern, with aRate-of-Growth Ordinancefor
growth management and support for implementing comprehensivewastewater and stormwater treatment
plans.

Cablecorridorsare being implemented to minimize damageto coral soff southeastern Florida. Additionally,

county and state agenciesrequire transplantation and monitoring of corals potentially affected by cable
deployment and other reef dtering activities.
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Additiona protective measuresinclude a 1990 designation of AreasTo Be Avoided by shipslonger than
50m. Coincident withthisstep wasadramatic declineinlarge-vessel groundingsinthe FKNMS. The
FloridaReef Tract, which lieswithin the sanctuary, ismarked by eight RACON beacons, which transmit
warningsto ship radar screens. The FKNM S aso hasan active program for waterway markersand
maintainsmorethan 400 mooring buoys, which help minimizeanchor damage. Regulationsareenforced by
17 officersequiped with vessselsup to 82" inlength, which supportscruisesto therelatively remote
Tortugasregion. Finaly, the FKNM Shasan active program of education and outreach, whichincludes
volunteersand staff (Team OCEAN) who provide boaterswithinformation at sea.

Seven reefsdominated by Acropora cervicornisoccur in nearshorewaters off Fort Lauderdale. These
reefsare being closely monitored, but have not been provided with particular protective measures.

2. U.S MirginIslands

VirginIdandsCora Reef National Monument (V1CR) wasrecently created and Buck Idand Reef National
Monument (BUIS) wasrecently expanded by the designation of thousands of acresof non-extractive zones
(2000 Executive Order). Thesenew and expanded National M onument designationsafford total protection
to 7% of the St. Croix shelf and 3% of the St. John/St. Thomasshelf. 1n December, 2002, the Virgin
Idands L egidature passed Bill 12 approving establishment of the St. Croix East End Marine Park.

A program of mooring buoysmanaged by the National Park Service, non-governmental organizations
(NGOs), and privatedive operations provides additional protection from anchor damageto coral reef
ecosystemsincluding seagrassbeds. Inaddition, avessal management plan regulates numbersof vessels
and usesdlowedinVirginldandsNational Park (VI1S) waters. Thirteen Areasof Particular Concern,
mostly including marineenvironments (particularly St. Croix cord reefs), are part of aTerritoria zoning plan
that theoretically should manage development to be environmentaly sustainable.

The St. Croix petroleum refinery hasan oil spill responseteaminvolving resource managersto help guide
appropriateresponse strategies. Environmenta Sensitivity Index maps (NOAA/U.S. Coast Guard)
ddlineate coral reefsand other sengitive habitatsand resourcesthat could beimpacted by an oil spill.

The Coastal Barrier Resource Act identifiessensitiveareassuch ascord reefs. Thereare30 sitesinthe
USVI that are designated asfedera coastal barriers. Thisdesignation provides protectionfrom
devel opment with federal funding or requiring federa action.

3. Puerto Rico

In Puerto Rico there exist several laws and proposed regulationsthat may aid in the conservation of corals.
Themost pertinent statuteisthe Law for the Protection, Conservation, and Management of Cora Reefsin
Puerto Rico, Law 147. Thislaw explicitly mandatesthe conservation and management of coral reefsin
order to protect their functionsand values. The Department of Natural and Environmental Resources
(DNER), theagency in charge of implementing thelaw, will do sothrough aregulationthat iscurrently being
prepared. Law 147 providesfor the creation of zoned areasin order to mitigate impactsfrom human
activities. Thesezonesinclude (1) Reef Recuperation Areasand (2) Ecologically Sensitive Areas. These
zoneswill facilitatethe DNER in controlling human activity that can directly impact Acropora spp. suchas
anchoring. Law 147 also directsthe DNER toidentify and mitigate threatsto coral reefsfrom degraded
water quality dueto pollution. Law 147 will lsorequirean Environmenta Impact Statements(EIS) for
projectsor activitiesthat can negatively affect cora reefs.
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DNER iscurrently devel oping regul ationsto beginimplementing Law 147. Aninteragency committeewill
be convened to coordinate government activitiesthat may affect cord reefs,

Law 137 from 2000 directsthe DNER to designate priority areas as marinereserves, including aminimum
of 3percent of theinsular platformwithin 3years(2003). Marinereservesaredefined asareaswhereall
extractive activitiesare prohibited in order to hel p recover depleted fishery resourcesand protect
biodiversity, and can protect Acropora by preventingimpactsfromfishery gear. To date, two marine
reserves, ReservaNatural Canal LuisPefiain Culebra, and Desecheo |dand have been established.

Therearea so currently 13 natural reservesin Puerto Rico that have coral reefswithin their boundaries.
These aremanaged by the Puerto Rico Department of Natural and Environmental Resources(DNER). The
Reservesarelocated on dl coastsand offshoreidandsand provide aninfrastructure for management
measuresto protect Acropora spp. populations. The DNER has been utilizing mooring buoyssince 1990,
principaly inthe Natural Reservesin Fgjardo, Culebra, Guanica, and LaParguera. Moreinformationis
needed on thelocation and status of Acropora spp. populationswithin the natural reservesin order to apply
the conservation strategies, particularly those pertaining to direct impacts. It should be noted that natural
reservesprobably have minimal successin preventingimpactsto cora reefsand Acropora spp. from
degraded water quality becausetheseimpactsare not excluded by reserve boundaries.

Resolution: A variety of protected areas exist in Florida, USVI and Puerto Rico, including
National Monuments, Sanctuaries, Reserves, and Wildlife Refuges. These and other areas are
typically zoned for specific or multiple uses and often include no-take areas and offer various
protective measures such as a prohibition on extractive activities. However, in general, they
encompass a relatively small portion of the total Acropora habitat, they offer limited protection
from various environmental impacts such as degraded water quality, and enforcement may be
limited or lacking.

3. Proposed New Initiatives for U.S. Reefsto Enhance Protection of Coral Reef Resour ces

Whilethe nature and magnitude of human impactsto cora reefsvary among reefsand jurisdictions, many of
theunderlying activitiesare authorized and regul ated under |aw and can be managed or mitigated using
existing federa and state authorities, with programstailored tolocal needs. ThroughtheU.S. Coral Reef
Task Force, federa and state agencies have agreed to pursue acomprehensive program focused on nine
conservation strategies designed to reduce or eiminatethe most significant threatsto coral reefs. These
include: 1) expansion and strengthening of marine protected areas, 2) reduction of impactsfrom extraction;
3) reduction of habitat destruction; 4) reduction of marineand land-based pollutants; 5) restoration for
damaged reefs; 6) reduction of global threats; 7) reduction of impactsfrominternational trade; 8) improved
interagency accountability and coordination; and 9) expanded education and outreach for the public.

Many of the chief threatsto coral reefs stem from human activitiestaking place on or near specific reef
tracts. One of the most promising conservation toolsto addressthese are marine protected areasthat
encompass and protect important habitatswhere harmful activities can be minimized through asystem of
marinezoning. Among thevarioustypesof MPAS, ecological reserves, or no-take zones, areparticularly
effectivein maintaining biodiversity, productivity and ecol ogical integrity, and for Acropora habitatsmay be
most useful in protecting these coral sfrom damage associated with particular typesof fishing gear, anchoring
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and other physicd stressors. Although anumber of MPAscurrently exist, thereare multiple problems
associated with these, including: 1) considerable gapsin coverage; 2) gapsin protection withinexisting sites;
3) limited degree of connection among protected aress, 4) designation and management under multiple
jurisdictions(state, federa, territorial, local jurisdictions) with differencesin purpose, scope and authority
under each jurisdiction; 5) limited internationa cooperation; and 6) lack of consistent definitionsto describe
variouslevelsof protection.

TheU.S. Cora Reef Task Force has proposed acritical marine conservation goal for MPAsintheU.S.
that includes 1) strengthening of protectionwithinexisting MPAS, 2) establishment of additional no-take
ecological reserveswitha goal of 20% of all representative U.S. coral reefsand associated habitats by
2010; 3) anationa assessment of theremaining gapsin coverage; and 4) strengthened support for
international cooperationto conservegloba biodiversity.

Among U.S. Jurisdictions, proposalsto strengthen existing M PA structure and devel op new MPAsinclude:
1. Dry Tortugas National Park

The Park has proposed to implement a Research Natural Area(marinereserve) that would cover an areaof
approximately 158 kn?, including significant shalow coral reef environments.

2. U.S VirginIslands

The creation of the Virgin Idands Cora Reef Nationa Monument (VICR) and the enlargement of Buck
Idand Reef National Monument arevery significant for cora reef and associated habitat protection. Both
monumentsareawaiting afina review by the Government A ccounting Office (Congress) before
management actions can beimplemented. V11Swill be developing anew Generad Management Planin
2003, whichwill implement additional coral reef protection measures. VICR isasoproposngtoingal a
hurricane mooring systemin Hurricane Holethat will protect the mangroveand coral communitiesfrom
vessalsusing thisareaasastormrefuge.

TheTerritoria government ismoving forward on the establishment of the East End MarinePark in St.
Croix. Thispark will contain several no-take zonesand coral resourcesin all zoneswill be protected.

Thereareanumber of other marinereservesinthe USVI that are basically “ paper parks’ because of lack
of enforcement. Stepsto takeinclude educating residentsand visitors, enforcing regulations, and employing
moreenforcement officers.

3. Puerto Rico

Law 137 from 2000 directsthe Puerto Rico DNER to designate priority areasas marinereserves. Marine
reservesare defined inthisstatute asareaswhereall extractive activitiesare prohibited in order to help
recover depleted fishery resourcesand protect biodiversity. Thelaw statesthat that three percent of the
insular platform must be designated within 3 years(2003). Thismechanism could behelpful inthe
conservation of Acroporaspp. if itisdetermined that overfishing of coral reefsthat isaffecting survivorship
of thesecorals. It hasbeen hypothesized that overfishing of reef fish, octopus, and lobster may leadto an
increased abundance of Acropora spp. predators such asthe snail Coralliophila abbreviata. Currently
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therearetwo marinereservesin Puerto Rico, ReservaNatural Canal L uis Pefiain Culebraand Desecheo
Isand. However, thesetwo reservesonly protect avery small percentage of the Acropora spp.
populationsin Puerto Rico.

Resolution: Over thelast five years Florida, USVI, and Puerto Rico have made major
conservation advances through the establishment of various types of marine reserves and
proposals for new marine protected areas. Many of these have been established in coordination
with initiatives to address habitat destruction through limitations on the use of destructive
fishing gear, installation of mooring buoys and navigational aids, no anchoring zones, improved
wastewater treatment, and other measures.

4. Additional M easur esNeeded on a L ocal and National Scale
A. Strategiesto addressover fishing and fishery gear impacts

Strategiesto addressoverfishingin coral reef ecosystems are necessary to mitigate problemsassociated
with macroal gae abundance and cover, growing popul ationsof corallivores, and other problems.
Overfishing of herbivorous parrotfish and surgeonfish has contributed to increasesin macroa gae, which may
overgrow stony coralsand canlead to reduced potentia for recruitment of planulalarvae. Also, removal of
certain predatory fish such asgroupers may contributeto anincreasein three spot damselfish populations,
which can further contributeto theloss of Acropora through the creation of algal gardens. Overfishing of a
number of other invertebrate and fish species, such aslobsters, octopus, trunkfish and hogfish, may resultin
greater numbersof coral eating snails, and increased mortality to Acropora.

1. Florida

There needsto be considerabl e thought and discussion about reductionsin fishing effort, such asaprogram
toinvestinreducingfishing flests.

Further programs of outreach and education could be devel oped to better inform the public and
decision-makersabout how overfishing affectsthe condition of coral reefsand stepsthey cantaketo help
improvethe protection and conservation of coral reef ecosystems. We need to be more effective at
communicating how marinereserves protect popul ationsand habitats.

Penalties could be made more severe and additional resources could be directed toward enforcement.
Penalty structures could be modified to includetherescinding of fishing permitsand/or the confiscation of
gear and vessels.

Moremarinereserves could be designed, discussed, and implemented, and thesize of existing reserves
could beincreased. Communitiesand residents should take more of a* stewardship” approachtolocal
watersand theresourcesthey contain.

2. U.S MirginIdlands

Overfishingisalargeconcern. Itisnecessary to enforceexisting regulations, eliminatefishingin protected
areas, protect spawning sites, and protect nursery habitats.
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L osses of mangrove habitat exacerbate problemsassociated with overfishing. Thereisapressing needto
protect mangroves, which areaready aprotected speciesunder VI law; control water quality in mangrove
aress, re-siteor replace aging sewagetreatment systems; and enforcetheuse of vessel pump-out facilities
and provide additiond facilities.

3. Puerto Rico

Thereiswidespread recognition of overfishing within Puerto Rico’snearshore coastal communities,
especially among cord reefs. Theconcernsextendto both recreationa fisheriesand commercia fisheries,
and a so among certaintypesof destructivefishing gear (trapsand gill nets). Inaddition, local fisherstarget
lobstersand octopusin shallow water, often wading through and damaging Acropor a habitat in the process
of collection. A number of reef fishesand invertebratesthat may beimportant in controlling corallivorous
molluscsare presently overexpl oited, including lobster, octopus, trunkfish, hogfish and other species.

Puerto Rico, through DNER, hasdevel oped anew coral reef fisherieslaw andiscurrently developing
regul ations (Reglamento de Pescade Puerto Rico). Thesewill establish avariety of new measures,
including restrictionson gear types, locations of fishing areas (and areas closed to fishing), permitsfor
harvest, sizes, seasonsand/or quotasfor the harvest of commercially important species, and provisionsfor
licensing. If adopted, theseregulationswill adso prohibit spearfishing.

Resolution: Coral reefs and associated habitats provide fishery resources that represent a critical
source of food, but increased rates of collection and associated habitat destruction are
threatening the regenerative capacity of of these species and critical linkages among species and
in some cases are contributing to phase shifts. A number of management initiatives have been
proposed including improved monitoring and protection for fishery resources; greater habitat
protection through establishment of no-take MPAs and other efforts; measures to protect
spawning populations; elimination of destructive fishing practices and gears, implementation of
gear restrictions; and incorporation of ecosystem-scale considerations in Fishery Management
Plans.

B. Diseases and predation

Although white-band disease, white pox, and other syndromes are recognized asimportant sources of
mortality to elkhorn and staghorn coral, scientistsand managershavevery littleinformation onthe
epizootiology and etiology of thesediseases. Greater emphasisneedsto be placed on 1) field monitoring
programsto determinethetemporal and spatia distribution, abundance and impact, and synergistic effects
of other natural and anthropogenic stressors; and 2) laboratory studiesto determine causative agents, role
of other stressorsin the proliferation and spread of these diseases, and host response. With thisinformation,
scientistsand managers can beginto work toward the devel opment of strategiesto mitigate diseases,
possibly by treating diseased colonies, addressing water quality issuesand managing possi blevectorsfor
diseasetransmission. Inaddition, effortsare needed to determinewhether there are disease resi stant

clones.
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Therecognition of significant predation by invertebrates and fishes has been acknowledged for Caribbean
Acroporidsprimarily when coral prey abundancewas diminished by other factors, and possibly inresponse
toincreased densities of predators. We need further research on corallivores such as Coralliophilaand
Hermodice and on the damaging effects of Segastesplanifronsalgal-gardening behavior. Researchis
needed to hel p determinethe efficacy of programsof Coralliophilaand Segastes planifronscontrol. In
particular, managers need moreinformation about the predators of thesethree speciesand other possible
mechanismsfor population controls. Small-scale corallivorous snail remova inremnant Acropora palmata
populationsundertaken inthe FloridaK eyswaseffectivein preserving livetissue, but it isunclear whether
thisisan effective management strategy at alarger scaleand the ramificationsof suchamanipulationina
complex coral reef community remain unknown.

Management strategies should includetraining programsto heighten awarenessand a ert resource managers
of infestations and acute changesin reef communities. Any such effortsshould be conducted as step-wise
approachesin aplan for ecosystem restoration: action, result, and end product.

Resolution: Coral diseases and coral predators need far more study. Managers need to know the
causes of diseases affecting Acroporids, how diseases are transmitted, and any actions that can be
taken to reduce their negative impacts on Acropora populations. Efforts should be made to
determine the degree of disease resistance that exists among clones and genetic mechanisms for
resistance. Research isalso needed to determine the efficacy of programsto control pest species
such as Coralliophila abbreviata and Stegastes planifrons

C. Pollution and sedimentation

Excess ve sedimentation generated by coastal devel opment, agriculture and dredging, increased nutrients
from agriculture, sewage discharge and fertili zers, and discharge of oilsand chemica sdisrupt normal
biologica and ecological processes, kill benthicinvertebrates, and artificially encourage growth of
macroalgae. Acroporidsare particularly sensitiveto poor water quality, asthey have apoorly devel oped
mechanismto remove sediment from their branch surfacesand they requirehighlight levelsfor
photosynthesis.

1. Florida

There need to beincreased non-point source pollution controlsto reduce or eliminate upland sediment
impactsto nearshore coral reefs, e.g., paveroads, construct sediment catchment basins, and utilize proper
Stedrainage.

Given therecent designation of State watersasano-discharge zone, expansion of thisdesignation toinclude
Federal waters (40% of the Sanctuary) has been proposed. Sanctuary staff are devel oping stepsto protect
and culture fragments of Acropora spp. rescued from boat-grounding sitesand other damaged areas. They
areexploring partnershipsfor therehabilitation of cora fragmentsfor future usein reef restoration projects.
TheFloridaK eyshasaWastewater Treatment Master Plan that comprehensively definesfuture needsfor
treatment systems. Thisplanisbeingimplemented, and atest project in onemunicipdity will generate data
on changesin nearshorewater quality that result from the conversion from on-site sewage disposal systems
(e.g., septictanksand cesspits)to centralized treatment facilities.

46



2. Puerto Rico

Sedimentation and pollution are of growing concern to Puerto Rico’snearshorereefs. Law 147 directsthe
DNER toidentify and mitigate threatsto coral reefsfrom degraded water quality dueto pollution.

Resolution: Pollution and sedimentation could be signficantly reduced by fully implementing
existing authorities among various federal, state and territorial agencies, but this will require
greater efforts to monitor existing water quality, expanded studies to determine the ecol ogical
relevance of various pollutants, and improved permitting mechanisms for development projects
that affect coral reefs. Local partnerships among governments, land owners, industry and the
public are necessary to implement measures to reduce land-based runoff and prevent discharge
from known point sources.

D. Reducephysical impactsto coral populationsfrom anchoringand ship groundings
1. Florida

In 1997, NOAA designated Tortugas Bank asano-anchoring zonefor shipsat least 50 metersiong,
however, foreign-flagged shipscarrying international (non-NOAA) chartsdid not show thiszone. InMay
2002, the International Maritime Organi zation adopted aproposal to designate areasaround the Florida
KeysasaParticularly Sensitive SeaArea(PSSA). Asoneof theonly PSSA’'sintheworld, this
designation (effective Dec.1 2002) will increase compliance with no anchoring and reducethethregat of
groundingsand spills.

Using vessdl-grounding datafrom the FloridaK eys Nationa Marine Sanctuary, the U.S. Coast Guard
installed new markersat ahard-hit shallow reef historically dominated by Acropora palmata.

E. Captivebreeding programsand cor al restor ation appr oachesto rebuild Acropora populations

Captive breeding isapossible approach toward hel ping to rebuild Acropora populations. Aquaristshave
devel oped techniquesto successfully maintain and propagate scleractinian coralsin closed systems, and
Acroporidsare particularly amenableto culturing in grow-out systems placed on the seafloor. Someof the
magjor concerns, that need to be eval uated from amanagement perspective, include sources of fragmentsfor
grow-out, impact of culturing on genetic diversity, and possibility of reestablishing Acroporid populaionsin
degraded areasusing cultured branchesand colonies.

Itisnecessary to improve response and success of vessel grounding restoration projectsthrough
development of standard assessment procedures, notification protocols, and restoration approaches. Base
resources should be avail able to respond and react to catastrophicinjuries. Volunteer programscan
provide ass stancein therescue, re-stabilization, and monitoring of injured coral colonies.

Restoration projects should be conducted using ahypothesi sdriven scientific approach whenever possible.
Cord restorationisarelatively new gpproach to ecosystem management and isstill initsinfancy inregards
to methods and strategies. We have much to learn about the best methods and substratafor reattachment
of fragments produced by groundings, storms, and other events. For Acropora, avariety of approachesto
stabilize fragmentshave been undertaken, ranging from reattachment using cement, epoxy, wire, and cable
ties, however, cost and benefits of these approaches has not been evaluated. Devel opment of successful
methods should be donethrough designed experimental approachesthat will alow for better decision
making and project design.
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Restoration projects should be monitored in waysto help inform management actions. Numerous
restoration projects have been undertaken and can provide va uableinformation through long-term
monitoring efforts, yet the outcome of theseeffortsisrarely reported. Monitoring projectsshould be
designed to answer fundamental questionsabout the project’ s successasafunction of theecosystemasa
whole.

1. Florida

Severa restorationsin responseto ship groundings have been undertaken in FH orida, including groundings
within Acropora habitat. To date, three of these haveinvol ved stabilization and reattachment of branches/
colonies. A small-scaleeffort involving A. palmata was undertaken by the FKNM Sin collaboration with
Reef Relief, inwhich storm-generated Acropora brancheswere attached to cement rosettesplaced in
shallow water. Fragmentsgenerated by stormsand from ship groundings are a so being cultured by various
laboratories, including Mote Marine L aboratory and the FloridaAquariumin Tampa.

2. Puerto Rico

A biological restoration following the grounding of the FortunaReefer vessel wasundertaken off the east
coast of Monalslandin 1997. A total of 1857 A. palmata brancheswere secured to reef substrate and to
dead, standing A. palmata skeletonsusing stainlesssteel wire. 1n 2000, amid course correction was
undertaken, where surviving fragmentswerere-wired with heavy stainlesswireand asmall subset werealso
secured using cement. NOAA Fisheries hasbeen monitoring the success of thiseffort.

In southwest Puerto Rico, asmall NGO formed by University of Puerto Rico graduate studentsis
propagating A. cervicornisfragmentsby attaching small branchesto wireracksand growing theseoutin
shalow reef sites. Fragmentsare collected from different reefsand reef zones, in attempt to maximize
genetic and environmentd variation. Pilot studieshavebeen highly successful with high survivorship, rapid
growth rates, and the enhancement of localized fish populationsthrough creation of high relief substratein
non-coral areas. However, additiona research and small-scale projectsare needed to hel p determine
whether thisapproach can be utilized on alarge-enough scaleto be of useto managers.

3. U.S Virginlslands

A smadll coral transplant project utilizing Acropora palmata and A. cervicornisisunderway inthe Virgin
IdandsNational Park. Theresearchersareusing cabletiesto fasten naturally-occurring fragmentsof three
fast growing speciesof cora to damaged reefs.

Resolution: Coral mariculture and aquaculture and other propagation techniques, along with
transplantation, and reattachment of dislodged Acropora fragments, may provide a feasible
strategy to rebuild degraded Acropora populations. These efforts may be especially useful in areas
for which natural recovery is unlikely (due to an absence of parent colonies or sexual recruits),
and on a small scale to speed up recovery following a ship grounding. However, care must be
taken to ensure that source coral populations are not degraded, genetic diversity is maintained,
and potential introductions of pathogens or other invasives are avoided. In addition, restoration
efforts should not be undertaken unless the source of the threat has been identified and
addressed. Because we know very little about appropriate restoration strategies and potential
long-term ben€fits, all restoration efforts should be undertaken using an experimental approach
that includes measures to evaluate the success.

48



5. Evaluation of Management MeasuresOutsideU.S. Waters

Any effortsto protect Acroporid cora populationsinthe U.S. would benefit from measuresadoptedin
other countries, ascoral populationsarelikely to belinked through sexual reproduction and dispersal of
planulalarvae. Measures proposed or existingin U.S. waters, including M PASs, Fishery Management Plans,
and improved Coastal Zone Management strategies, al so need to beimplemented outside of theU.S. Also,
new information on approachesto understand and address various stressors and enhance recovery of coral
populationsthrough propagation, transpl antation and other ecol ogical and biol ogical restoration approaches
should be shared with other countries.

Through abrief evaluation of existing measuresoutside of U.S. waters, protected areaswere recognized as
one of thekey areas of emphasis; many countries have established MPASs, but thesevary in scope, sizeand
success. Also, avariety of fishery management strategies have been adopted, but thereisagenera
consensusthat greater emphasi s needsto be placed on sustai nable management of commercialy important
food fishand ornamental species. Perhaps one of the most widespread initiatives, most countrieshave
implemented asystem of mooring buoysto reduce anchor damage.

A number of limitationswith existing management mechanismswereidentified. Most importantly, in many
cases management plans have been devel oped but not implemented; habitat destructionisoccurring asa
result of harmful fishing gears, dredging, and removal of mangroves, exiting regulationsareinsufficient and
protected areas are offered very limited protection dueto alack of enforcement capabilities; and strategies
to addresswater quality needtobeimproved. Finaly, it wasnoted that the agenciesthat have authority to
addressthemogt critical needsfor Acropora ofteninvolve different branches of the government, and more
cooperation between variousregulatory agenciesiscritical .

Resolution: A number of countries have taken key steps to protect coral reef ecosystems within
their waters through the development of MPAs, implementation of Fishery Management Plans,
and development of strategies to address water quality issues. However, these efforts need to be
greatly expanded on a local to regional scale and substantial new initiatives are necessary. There
isa need for improved sharing of information and technical assistance from the U.S.; greater
effortsto educate the public and user groups regarding the importance of coral reef ecosystems,
threats, and solutions; and better cooperation among different government agencies,
non-government organizations, industry and the public.

6. Regional and Global Initiatives

A. Regional organizations

Regional organizationsexist such asCaMPAM, anetwork for MPA managersin the Caribbean region.
However, groups such asthisgenerally lack funding and leadership. Thereisaneed to get upper
management of local conservation efforts more engaged in such regional-scale programs.

1. Coastal and Marine Productivity Networks (CARICOMP) and Atlantic and Gulf Rapid Reef
Assessment (AGRRA)

CARICOMP and AGRRA have been contributing to abetter understanding of the status of Caribbean
Acroporidsthrough their monitoring programs. Through their effortswe have been ableto get recent
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information from closeto haf of al Caribbean nations. Theseefforts should be supported and expanded to
enhance collection of dataon the statusand trends of these coral sfrom throughout their range.

2. Specidly Protected Areasand Wildlifein the Wider Caribbean Region (SPAW) protocol

The SPAW Programme supportsactivitiesfor the protection and management of sensitiveand highly
vauablenatura marineresources. Thisprogramis responsiblefor theregionalization of global
conventionsandinitiatives such asthe Convention on Biologicd Diversty (CBD), thelnternationa Coral
Reef Initiative (ICRI), and the Global Coral Reef Monitoring Network (GCRMN). Thegoasinclude
effortsto: 1) significantly increasethe number of andimprove the management of national protected areas
and speciesintheregion, including the development of biospherereserves, where appropriate; 2) to
develop astrong regiona capability for the coordination of information exchange, training and technical
assistancein support of national biodiversity conservation efforts; 3) to develop specificregional, aswell as
nationa management plans for endangered, threatened or vulnerable species; and 4) to coordinatethe
devel opment and implementation of the Regiona Programmefor Specialy Protected Areas and Wildlifein
the Wider Caribbean, in keeping with the mandate of the SPAW Protocol.

B. International Protection
1.CITES

All stony corasarecurrently listed on Appendix |1 of the Convention on theInternational Tradein
Endangered Species(CITES). Thislisting isdesigned to prevent the overexploitation of stony coralsasa
result of international trade by requiring that exporting countriesissue permitsfor thetradein corals. These
permitsmust includeafinding that the speciesin tradewaslegaly acquired and thetradein that speciesis
not detrimental tothe survival of thespeciesinthewild. Thislisting doesnot offer protection for coralsthat
areindomestic commerce.

2. Internationd Maritime Organization

Theddicate cora reefsaong the FloridaK eyshave becomethefirst internationaly protected nautical zone
intheUnited States. The 2,900-square-nautical-milezoneisdesigned to protect fragile coral from anchors,
groundingsand collisonsfromlargeinternationa ships. The zone stretchesfrom Biscayne National Park to
the Dry Tortugas and encompassesall of the 2,500-square-nautical-mile FloridaK eysNationa Marine
Sanctuary. Futurenautical chartsare expected to show thezone, known asthe” FloridaKeys Particularly
SensitiveSeaAred’.

Resolution: Several regional and international fora, including CaMPAM, SPAW, ICRI,
GCRMN, CITES, AGRRA and CARICOMP are available to assist in the regional and
international protection of Acroporid corals through improved management, monitoring, and
conservation. However, there are various limitations with several of these initiatives, such as
funding and leadership problems, a capability to adopt measures that address important concerns
but not necessary the most critical concernsfor these species, or limited public, government and/
or industry support.
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7. Potential Benefitsand Drawbacksof ESA Listing

Threatsto Acroporid coralspose difficult management problemsthat are currently addressed through a
patchwork of federd, stateand territorial regulatory and management programs. Themost important
programsinvolve managing state and federa parks, marine sanctuaries, commercial fisheries, offshore
mineral development, and coastal zone development. In most cases, these efforts have been devel oped
independently of oneanother, and they reflect strategiesto protect certain areas, to conserve certain species
or to provide broad protection. Whileexisting programs provide meaningful and necessary protection,
these programshave offered very limited protection for Acroporids, they have not always addressed
management needsfrom an ecosystem perspective, and they have not adequately addressed priority
conservation issuesfor these species.

A. Potential benefitsof ESA listinginclude:

The ESA providesameansfor conserving speciesthat arethreatened or in danger of extinction, and for the
conservation of the habitats upon which those speciesdepend. Oncelisted, the ESA mandates
implementation of arecovery program capableof restoring aspeciesinitsnatural habitat toalevel at which
it can sustainitsalf without further legal protection. Thegoalsof therecovery program areto 1) identify the
ecosystemsand organismsthat facethe highest degree of threat; 2) determine actions necessary to reduce
or eiminatethethreats; and 3) implement strategiesto recover the species.

Threatened speciesdesignation for A. palmata and A. cervicorniswould result in apopul ation-by-
population approach to protection through critical habitat designations, with stronger pendty structures.
Critical habitat designationscould in turn be used to helpimprovewater quality through aridge-to-reef
approach toimproved coastal zone management, e.g., protection of mangrove, seagrass, and coral reef
habitats.

Some other specific benefitsof an ESA ligtinginclude:

Critical habitat designation — protection and enforcement for areas occupied by Acroporaaswell as
habitats essentia to the survival of these species(e.g., associated mangroves and seagrass beds).

Captive breeding through implementation of a recovery plan- scientific effortsto understand and
improve mariculture, transplantation and other restoration approaches may be supported asakey
strategy torebuild populations.

I ncreased attention and awareness—an ESA listing would focus attention on coral reefs, specificaly
Acroporid cords, raising awvarenessamong public, legidators, and other public officids.

I ncreased research funding- through devel opment of arecovery plan one of the goalsmay be support
for targeted research leading to animproved understanding of Acropora biology.

Increased protectionfor al coral reef species- by protecting declining coral speciessuch as

A. cervicornisand A. palmata through the ESA, other species assemblages dependent on reefswill
al o benefit.
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Reduceimpactsto Acropora habitatsfrom development or dredging - Prevents projectsfunded,
authorized or carried out by the Federal government if those activitieswould contributeto the
degradation of habitat occupied by the species.

Copy-cat effect- through an ESA listing, greater recognition may beraised for the protection of other
key invertebrate speciesthat area so declining.

B. Potential drawbacksof an ESA listinginclude:

Enforcement of incidental damagewould bedifficult
Additional stepsfor researchersto obtain permits
Drawsmore attention to species

Section 7 consultative requirementsfor any impacts
Difficulty of defining“take’

Captive breeding/aguaculture

7. Implicationsof Not Taking Additional Steps

Thereare numerous strategiesthat are needed to protect coral reef ecosystemsand many of these canbe
implemented under existing authorities. However, no singlemechanismislikely to besufficienttohdt the
decline of these coral sand enhancetheir recovery. Itislikely that managerswill haveto apply dl of their
toolsto ensurerecovery of these species, including application of the ESA. AnESA listing asthreatened
or endangered would requirethe development and implementation of arecovery plan thereby reducingthe
likelihood of extinction by aleviating threatsaffecting these peciesand promoting strategiesto increase
populationsize,

Acropora palmata and A. cervicornisarethefastest growing framework-building coralsin the Caribbean.
Their demiseover the past 10-20 yearslikely hasresulted in reef erosion ratesthat exceed accretion. This,
inturn, canleadto:

Lossof shordine protection

Habitat and biodiversity loss

Declining tourism asreefslose structureand associated animals

Another implication of not taking additiona stepsfor Acroporaisthat we may soon befaced with the next
group of speciesthat arerapidly declining from similar threats— Montastr aea—the second-most important
genusthat has built Caribbean reefsfor the past millionyears.

Resolution: An ESA listing would provide additional necessary conservation mechanisms, above
and beyond the existing tools available to resource managers, to protect and restore these species
while providing added benefits for associated species; it would provide for increased recognition
and awareness of coral reefs, their importance and their vulnerable condition; and it would
enhance our ability to fill information gaps through support for targeted research and
monitoring. An ESA listing would also add additional burdens and costs for increased
management, enforcement and permitting of activities. No single mechanism is likely to be
sufficient to halt the decline of these corals and enhance their recovery. It islikely that managers
will have to apply all of their tools to ensure recovery of these species, including application of
the ESA.
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8. Additional Infor mation Needs of Resour ce M anager s

Thereisacritical need for standardization of collection, interpretation, and presentation of information. This
standardizationisnecessary for direct comparisonsof informationfrom different Sites, particularly ecological
data

A. Settlement and recruitment of Acropora

Resource managers need abetter understanding of factors determining successful settlement and recruitment
of Acropora. Itisfairly well established that anintermediatelevel of grazing by Diademaresultsin
higherdensitiesof coral spat, and it would be hel pful to determinewhether thisisthe casefor Acropora.
Ongoing research by Drs. AlinaSzmant and Margaret Miller may help answer thisquestion. Research by
Dr. Bob Steneck has showed that aparticular speciesof corallinered agaeattractsanumber of different
coral spat intheIndo-Pacific. Thisalgaoccursin the Caribbean, but we do not know whether thissame
effect occursgeneraly and for Acroporain particular.

B. Genetic linkages of populations
M etapopul ation geneticsof Acroporaisafina topicinneed of further research. Thereisan ongoing study

of A. palmataintheFloridaKeys andthisisan areathat recently hasgained far more attention by
scientigs.
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